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umm i ] tie ( a ) xti ( b ) fc^-t? 

< a ) e#i#^ 2 c^-rr s -/ kr*ij£ #-rs * 

( B ) E#|#*f- 2 fcjjrfT 5 J W&M £ . 1 ^ L 

[|**IR2 ] Tie ( a ) Xfi ( h ) CjptDNAt* 
4&M*JBlE»3DNA. 

< a ) E5U## i vsttwrnsmr-kKi d n a 0 

( b ) e#i## i t=*^aa£E5U**^-s D N A h X h 
y y^'a: y h=3rffefrTtvvf yy r-f xl. 9?t— h 
ft k oyt-ifattsit* * st£ 3- F-r* 

DNA, 

[ ft *II 3 ] 1 E»0 D NAiK? ^-fcaW 

S^XSt****^?*— DNA. 

[II*II4] ffi?lJ#-f-liett^DNAt L<{ii^D 
N A t X h 'J >-y i y b i^ffTT-^^f 7" >J ?W £ 

d n a. xii*<o— aij^^^-teaitssfLT^riffift 

i<?^-DNA s 

[ if *ii 5 ] m$£ 1 « l < iin 2 mmco d n 

A . XHmm 3 ^ L < (iff *il 4 IEi«iftx^ 9 ? 
— DNAfc, «*«BBl0fitfDjftfe#DNA±f55^T— F 

ft Knyt- fe'jtfe^ £<7)ffll^ffl&;t t~ i 0 9^f— 
bft Hn^t- tfa&?3&*8Stt§<ifc« WMton?? 

[ ffi$£ 6 ] 7?f-bftFnyt- -fcfiSfe^ B6W 

mmmfi. n y ^littfc^ ; t * wn& t -f s if * 

Jf 5fa«?)9?f-hf b Kn^t- l?a&f«EW*. 
[ Hf$£ 7 ] ay 7V fvs^ f - y r> a ■ 

7 7A'A MJ-2 3 3ffi-r"fcS^t^#Si:-r^lf* 
Jf 5IE»^?f-hf b Foft- tfjtftflKSM*. 
[ fiW<Jf 8 ] If jam 5 ~ 7 co v v$Yu&»— JlfcEtta 5 

bf b pqyt — bmSTttS^^iSffi-c-tg* 
U *<OSF***»fersyifcife<l#BIII(?LMtlBt 

[000 1 ] 

[fMH0>IW-4K«5Hff] *fg0J§ii, 5?f-bftK 

sets l< lis ypbv^-fy^A- 75^* 

<7)3 y *3M**^?f- r-f b HaytHfta 
- K-tl, D N ABJrJt.&U^ tii fflV ^SfefefleD N A fc tfO 

[ooo2]fLS<i. rsyis. tiif«#i7r^ 



[0003] 

l&mnmn 5?f-bftb'o?-'t-t'(l -=Jf 
>-TS K • Tr— > ■ yjt^WK (NADH) 

X&I>j&\ Win y *Mffl»^«$M*£ffl 

It^cDTSyiL fcAtif, =m?!L 77;H, 
^tlif^i7r-i y^S^XSrKttct 3 

4. #*ti. WitTUi'*>«BifctJV^lttft 

ftlfeixTV^ (K.Akashi etal., Agric.Biol. Chera. , 
43, 2087, 1979) . 
[0004] 

}£Ji , 7 r >f y ^ * # ;PXc7)$et tiffl ^ h W&m<W&£ 

— 7^f-bft ^njri — ■ fe'Stt 
4 1 >JiX#n L JtW^2r5X«-r i t ixT 

[00 0 5] 7?f-lft Kny'f- lf^E^<=0ffi« 
§#l/tM4i!fW1*i: LT<i. XUffi (Escherichia coli) 
(J.Bacteriol., Vol.153, p. 588-596) ^T**n^^XT ^4 

fc*v^i, fllf<7)7T^yys^?li 

[0006] 

ft puy'?~em&=?DNA&Mfimt& ; t 

NftKo yf -^«fsTffi«ffi S: «T 4 d t s&rwTiE 

[0007] -r^^*> . ^mm^mmt. rta ( a > x 
< \mm<r>r s y t < isfwnsnfcr 

SyKE^J^^^rD. 3&*o, 7^f-lftl*nyt- 
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[0 0 08] XfEDNAt LT**Wfcf4, Tie (a) 
XJ4 ( b ) t^-fDNA*^S{f J?>nS. 
( a ) E^JS-f - 1 IZTT.-fmMWM'fr'ktS D N A. 
( b ) S$U#9 1 fc^XtB»IlM£r*X 4 DNAtXb 

y y>x y h4*ttT^M xy x-f XL. 5?x- f 
ft F n^t- b"i£e£irX4 * ^t^Ita-Pti 
D N A 0 

[0009] 4fc*f6IHl4, KraEDNAsG**^*— fcii 

is$tiT^r'g.*fl^i.^.^^-DNA, &tx bbw^i 

IEtt»DNA^L<!±I»DNA{:^f Uyyiy^ 

^fXFx^-f y y x-f xx4 dna, xti-ew— atjfi^ 
4. 

[0 0 10] :£fS B JiJ4££>tX tulBDNAXJifflja^^. 
;? ^ — DNAi „ m±!H3«^%fe#:DNA±(?57^T- 

??x- hft f oyt- -tst&FWEWtsaew- 4 . 

[0011] XI&BJIJ44/X MI27?X-FX'b FnX 

^ymttdi^mm (^nwtzm< ) 2rSiRX4<ri:£ 

[0012] ±E7^f->fb Ho^'t- bfifsXtt 

yi/t'A'^r'J^A ■ 7 M J- 2 3 3ffi#^(f 

£>*U.. *H0B<7) r^^-f^b Kn^'f- X (L-la 
ctate dehydrogenase: EC 1.1.1.27) J kii, —Zlf-y 
7S K ■ 7f-> • X^VXXF (NADH) £«P 
*kLT. b7Fb'yi?£^LT¥Ll?££^Tr4SP»£ 

F p XX—fe'SfcT j t V ^ i i: ifit> 4 . J2TF, #HHJI 
[0013] 

c mi<r>mm<7)wm 3 *3&bjj<7) dnah 9 ? x- f x 

b pa XX— tf£ FX4 jieXXft y . MIS (A) 
XJ4 (B) t';XT^>^?W£n-KXSDNATX> 

So 

[0014] *5|BHC097X- hft F nXX— fe'Sfc 

fcjswain 0 *mmfrt>7n-=.y7'~t&z k lei 
X— tfilfKX^ffi^ilfX LTI4, 5?X-FX"b FnX 

x— tf85tt*^rr* 3 u ^i«nrrft#ttmfcWKtt* 

[0015] ±E<7) ± 3 &3 U *Sffl»t LT54. 3 y 



XX'*X. XUbV^xyXA ■ 75^A5Wf>ii 
-So SfcfcRttWfcfci:, 1^J;t(4XFb>sxx 'jXA ■ 7 
7^AMJ-2 3 3i^lf^l> ( *ffl?M4. Bgf05 
0X4 £ 2 8 B^fflffi**«X*Sffi^M*^X*S«i 
W^FJf (^#X^ZJH8«Bjfl3tJ5f) CfflLLWffi5§?3 

0 6 LX^fE^fU BgftFS 6^5.JU BfcXX^ 

xb^tKx<n^i6^*§tt. miosis 1 

497X(FERM BP-1497) ^gffE#XXS 

[0016] JSTFte, ±E«4.*3&»^5^f— h-rb F 

n^t-€if3DNAifre#tsM, tsaex 

DNAifrm*7^f-lftKn XX— tfRtftft 

[0017] ^BJ<7)5^X— 1ft FnXX— tilfc 
XD N AlffXti . 3 y *®HHf<0!fefe#D N A , Afttt 
(Ci4, Xl^bV^X y ^jU ■ 75^U ( B r e v i b a 
cterium f 1 avum) MJ-233 (FER 
M BP- 1497) Wmcom-gLikD N AX ^lilTt-i* 

^4 x^-cmsiL is*E?'j^x sit XT- a* 4 . 
[0018] xiB3 y mta xt-tv* 

^f'JW ■ 75^AMJ-2 3 32r?t}£ [fffitf. W 
fflBS5 1 - 1 3 0 5 9 2#B3] ^vtfSJIU IgMMX 
fc«ffls£Jfetf>. KS**^^fe#:DNA^ttajXSo £ft 
MDNAfi. «ifcf, - 1 5 3 7 8C9||]St#J 

1 (a) izimcvfimmz 4 oa^t^tttmxs 

[0019] _Lt2M*± "3lfefe*DNA*«lffi-r4IBffc 

[0020] tt^ffl (^x;fx ■ XX'XX) mn^tT- 
Rtt^s v ^x*^ffiisiR Lfc^- y 3 r xx^ ^ y *x ^ 

F^-X H * 77 A V- 1 1 TX y ^ ( P 

CR) ^tfw 77f-lftl aXX— b'iafEX^jgB 
XKX£t!X„ ifiDi Xjr7Xf v-t LT(X ffi*J# 
# 3 *j «fc If 4 5 y iSUOfcffl IB?iJ*^ 5 

ti ± y 6 fc^X^*E^JSr*X4 x y =?'X ^ f^-x FX 

f*IEMtii?iJT-|¥aiX4 4 3 tt^W (^'X/l^X ■ 
XX XIBaci 1 lus subtilis))X 
?l3'y*X' 7 7^- 4 X (Lactococcus 
1 a c t i s ) . V>f 3 ■ ^^-j.-^-T 

(Mycoplasma hyopneumonia 
e ) N XWrh^-y^X ■ X-;>7> (Strep 
tococcus mutans) , ^^f~)VX ■ 

fj-^dA (Lactobaci 1 lus c a s e i ) 0 
X, ffi^^So7?f-lft FaXX-X«TS 7 
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a*. 

[002 1 ] PCRtrWibtutDNABrM-^jtSiSr^n 
») ^v+ry^n— — y^'U xyiijtr ■ rj'j jmi 

A cotaKIE^J £ ^ffi-T & i i: lz i 0 % *%0J^o ^ ? f - 
h ft Fnn- «lfe?**ttD N ABW-fcflJtfW*. 

[0022] »6*LfcDNABf^-<0«affl»Hi, MX. 
tf, y-r^^Jf^t'^J-f-HHWiS [Dideoxy chain te 
rmination ; Sanger, F. et al . , Proc. Natl. Acad. 

sci.U.S.A., Vol.74, p. 5463, (1977)] lz£ 

[0023] ±jE<a j: a t lt , aaestit0!T»i!.nfc 

?f- hft Fo^t- tfjt&r^atfl-Brfili, ffi^'J* 
^•2fE«£«rSyKBE?iJc08 6#a>&^ 17 9f@^t 

v^ti&Tis mm \z-fo tz & mm* h & 9 . * - t 

SUM tfco 256#B^A,537#B4 TCDt&mt¥*\T 
[0024] 5^f-hft Pn ?-*f ~ <*51fc7£#c* 

MJ 2 3 3ff)3 >J ^SIM^ 
feftDNA7^7'7'J-£ffflL. ±3iy?-r— bfb 
K a f— et&?Sf4Mff trn-7i:tSA>fyy 

[0 0 2 5] (A) IftfeflcDNA^^^'J-tfSft*: 

«iHf S a u 3 A I vt gftJHHB L , x>- x U t r 
• 3 U (Escherichia coli) ^p<7)7fcE 

AF I X I I H) f(?)7A^7r-y 

K?? — , P UC 1 18 (SSisSS) -. P BR3 2 2 
(SffiiSM) . ^Sh'pWE-1 5 (Stratag 
e n e ftH) f«75X 5 ^-^W'£>tll> . 

[0026] D»S>*tS**5rD N A 

Klf ^±IB< ? * -^ff A , M I If 7 r - 5** y* 9 - 

a f i x 1 1 (mmm (mm) ^com At±. 
fflmmm. w*tr s a u 3 a i ^BKiLfc^ ^— t §g 

D N AKr^ b Sr T 4 D N A 'J #— - tffcfflV vf fflfe 



[00 27] ( B ) 5^f-lft Hnyt- \£m&=F 
Z-ir&^t : _hl£ ( A ) JffTMK Lfclfefett 

DNA5^f77 l> — J& 1 ^ 7 ? X— 1ft ^f — tr'fi 

5M fy u-^m^xm^m^m. w*.ifx^x ytr 

• n U (Escherichia coli) <7)&M& 

A* § v ^iJFMteJ^ £ fir W # & *U BWMAikfo t v > 

nyt- tfafirf ^n-vtaww-fur ± 

[0028] ftttftfcte. ±127 r-SXy* 
x'JtT-ny (Escherichia col 
i) , MilfP2392tt[Ausubel et a 
1., Nucleic Acids Res., Vo 
1.7, p. 1513 (1979)] &C!Slfe$-li\ 
Z\tL £ «^**±{C«»r -I) i t «t 9 T 7 - ^ * JFM 
<Xl^«75-?4i«77-yDNAjxl 
n-t:;m-XltiLRD, -cryy r—i^D N ASrfS— 
ho-fc^n-x»:l£L> mflB<7)7?7— hf tl'a 

-^M/'JNt'-yay [Mo 1 ecu 1 ar C 
loning, Cold SpringHarbor 
Laboratory Press (1989)] 

2 3 3l*c0^fef*DNAi^5^f— hf t Knff 

[00 29] *4V^J±iB7*5XS K^^-SrfflV^T 

-( 7'7 'J — DNAtlyx 'Jt7 ■ 3 1) (Escher 
ichia coli) JM109 (SfiJS») 

H off — IrilfE^Wgp^WA'^ 7o-7t LTffl^fc 
3p-WN-f yj^-b'-yaVS [R. Bruce 

Wallace, et al. , Nucleic 
Acids Res., Vol.9, p. 879 

(1981) ] £fT3£fcfcJ->TfcaM!P?r«"C»4. 

[00 30 ] Hfc, ±E<?5i 3 LTSS'JS^»®# 
AttS^Wfitifti^r-yDNA, ftfiV^i 
77XS h'DNA^tttiJL. WABf^iaS^JRBffl* 
T^y- ^— 9 EfJ^-£ t T^m^D N A SrlZfft" 

[0031] iimmzk^x® <o mztit: d n ab?^ 

(c-9§ , HtrlB^^ - b ft F off — fe'jtfs^cogp 

ya> [E. M. Southern, J. Mo 
1. Biol., Vol.98, p. 503 
( 1 9 7 5) ] Srtfo£i;tJ:'9. 7?f-lfth'a 

y i- — «te?*«» ad n Affrwcsw s £ *b 
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[0032] ^<Dj;'5t;LT#Jc»tiSDNAirM'<501-^ 
> LT. ±E7VbV^T-y^jU • 75AAMJ 2 3 3 
1*^fe#;DNA^$lJPfiP«H i ndlUTWmLT%t> 
til. ±%Ztf%}4. 8kb«DNABfffrSrW-g>ih 

2 3 3*^09^- bft Ko^t- tfa&Ff53— H 

fc. »6*ufc**K?!l (E«#fl) teti, mrlB 
»PCRKfflV«:75>f7-tffl3t4 EM ( ffi#l#^ 
5 6 ) £-£tr <! t jWBIS $ tWz . 
[0 0 33] *36^Hfc:titt4 5^T— h-rfc h'nyt- 

DNA3&»4)^<iSfLfct)W5»sSrii>'f, iSSffli^fiS 
D N A -^ilS , Mitf<-y?Yyttl/t 0 3-100 

0M DNAM11 (Oligo 1000M DNA Synthesize 

[0 0 34] *>t, Nft Kayt— fe'ffittS: 

S&feSrV ^4EfflT\ ffi»§- 2 fcSrTT 5 -/KIE^Jtfc 

#Jn§ il/iTSy SIE^IJ & rj - h"f S D N A & , afcUHJi 

iz^ttih. rtlj t!4. HL<(±40« 
T\ J: 0 if $ L < (4 2 0 flUilTT"$> l> „ 
[0 0 3 5] ±E»J:^DNA«-I1J:U. W*. 

a. mm^n&m^ 1 KgE»o«siiai£*rr4 d n 

AMl'jyyi^ hSr^ttTtVW r V ¥4 X-fh D 

±^0ffl Httfc^Tf -S> DNA |H|±aO\>f 7" 'J y A XL, f 

[0036] ^, 4K4^-4«t5fc» *36HJODNA£3 
05ftWteffl^**&fc:fci, iDNAIi7?f-hft H 

Hi-fi fW:J:-5t7?f-lft h'n^-' 

>m&F{-*wmh i t #-e& sfisoffiisitt^^- 

ti9 0 «fc L < 14 9 5 %«±^ffl|HIf£ £«p 



b Hnyt- -fitted fcffiH«»;S.£jei'*-i t^'T 
•efit J: -5t7^f-bfb FoT-'t-tflfef ^ 

< (4 5 0 JfiaSEUi, 4 9 L < (4 1 0 0 M^XtcoM: 
[00 37 ] *li«7?f-hft KPT-'t-fe'Ifi 

&ifc£>'^®£ft..2>o 

[0 0 38] *iif?)DNA(l ny^SIBf^) 

£ i t * i T-# l> . *^H|OD N AX(4^-<7)— fltfcfflV vfc 
3 'J *iii«7?f-hft Hoyt- fe'ilfcfWg! 
}£fcLT«4, iDNAj^t7-fyy»ftififS)4^ 
li?n7A7i-3- ;Hf ffififS^ m<r> v - # - i: *g£ 
t^S, HM-^/kXfe(Electroporation)^c4 Offi* 

^> (Biosci. Biotech. Biochera. , Vol.57, p. 2036-203 
8, 1993) . 
[00 39]KU#^»4ftK, 
ft F a y^-^fife^BWW** SS^WCffi^S i fc 
I . ±IB<JD«fc 3 lc UCf§6*tft ^t— hfb H 

-IftFoyt-^lltL^iW, 7S71, W 

[0040] *««^)*ffit=J: <0M7k£ix&T$ 7Mb 
LTJ4, WfcRR5eS*i.«rV^ **e^c(4U>>>, 1U 

[0041] 

[0042] C WfiM l ] 7>Wfy>A ■ 7 
MJ-23 3i*«7?f-lfb h'nyt- b'ilg 

[0043] (A) yVbvs'^T-y^i, • 77MMJ 
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-2 3 3<7>£DNA<7)JftttJ 

^J*Sf«A«tfft [»£ : IK* 2 g , ( N H 4 ) 2 S 0 4 
7g\ K 2 HP0 4 0. 5g, KH 2 P0 4 0. 5g, M 
gS0 4 0. 5 g\ Fe S0 4 ■ 7H 2 0 6mg, Mn 
S0 4 ■ 4 — 6H 2 0 6mg, ffx^2. 5g. A 

f^7i5g, t*fy2 0 0jug, JgBS^r$:x20 

hV^T-U^A ■ 7 J-2 3 3 (FERM B 

P - 1 4 9 7 ) ***j^WHS8H*'C»»t. WfaZM 

«»fc. 1 Omg/m 1 ^aim^y 

A£*tH OmM NaC 1 -2 OmMf'jXlf 1 
(pH8. 0) -ImM EDTA ■ 2Na$Ml 5m 

l tJB»Lfc, 

[ o o 4 4 ] act. iiSBiSiffitrnT-^— tfKi . a 
»«bw*o. 5%fc£*«fc3tdBHrau 5o°cT6B#ra 

^ontf/l^^&iHmU SiSTl 0#»&^*H;r 
JBftLfcft. £*£3S'Wft§l (5, OOOxg, 2 0* 
IBL 1 0-1 2*C) Ls ±»B#£#JKU BfflW-bU 

flqtr4DNA*^9-X»T4S t 0. 7 0%x^y- 

/l/Tift^L£:fJL JBS£Lfco fl^MDNAtlOmM 
b'JXliKpHT. 5) -ImM EDTA-2N 
aj8}«5m 1 £Jn£. 4°CT^BM#BU IlDNAf: 
LT. PCRfcffifflLfc. 
[004 5] (B ) T^-f V-cOjMtK 

;\^/kX ■ ff (Microbiology, 142, 3047-3056, 
1996). 7^bn7^-7^fa(J. Bacterid., 
174, 6956-6964, 1992) . 7^77X7-A^- 
(J. Gen. Microbiol., 139, 317-323, 199 
3) . XM/7h3 7 *X ■ i^ — 3?>X (GenBank Dat 
abase Accession No. M72545) , "7?Yt^)VX ■ #-t£ 
A (Appl. Environ. Microbiol., 57, 2413-2417, 199 

i) m^hcotm^tix^t. ztik5W7m&m<nj 

-fV-£H#?U 777^fP-AM*yXfAX(Ap 
Plied Biosystems)|il394 DN 
A/RNAs^-felMlF— (synthesizer) 

[0046] (K#|#f - 5 ) CARAARCCNG GNGARAC 

(ffi^JS^6 ) TCNCCRTGYT CNCCNAT 

(ffiM+s RiiAXJiG. YtiCXiiT. N{±A S G s 



[0047] £fl6 2o<AT5>Tv— tfljVvcJJE 
( 1 ) TfWLfcSfefeflctOSi: LT P C R iHr 3 t . 

( a ) fc ( b ) CV&ft&jbitCto 3 0 0 b p coBimm^ 

[0048] ( C ) P C RKIfc 

P C RRJEii^-^yx/I^V-^-^xaS^D N A+r 

[0049] MJE?S : 
5 OmM KC1 

10 mM Tris-HCl ( P H8. 4) 
1 . 5mM MgC 1 2 
»IDNA 

_tJE ( B ) TltSL/^77^V- #^0. 2 5vM 
dNTPs ^200x/M 

TaqDNA^U^^— If (SSJa) 2. 5unit 
s 

£Lh£iS^U lOOjLtikLfc, 

[0 0 5 0 ] PCRf-f^/I/ : 
ftfilz-^Hyag: 9 4°C 6 0# 
T— — U V^jftg : 5 5°C 1 2 0# 
x^fVynylS : 7 2°C 18 0# 

[0 0 5 1 ] ( D ) R|Eft£>«ai 
_LK ( C ) T^RtfcRiBai 0 ju 1 Sr 2%Tifu~x 
yMz X 0««a»*ffo*Cft3 0 0 b p^RJ^OtfttfJ 

[0 0 5 2 ] (E) *Si|lBf^^n-y-ft 
_tlB (C) JffC»fcRIBft3/i 1 PCRift^n- 
-yW^-pGEM-T (PROMEGAiW 
JK) ljulSil^U 50mMf'jXlfl(pH7. 
6). lOmMyWWb^/k ImM ATP. 
1 0 mM M g C 1 2M/T4 DNA'J luni 

[0 0 5 3 ] #^ix^T^X$ SJflV^ fB^/P 
is 1 *? (Journal ofMolecular 
Biology, 53, 1 59, 1 970) Ci^Xy 

x'jh7-3yjMio9 (Siism immmL. 
rytyyysomg^aa [ h 'J7byi og, 

^7bX^r7b7^b5g, NaCl 5 gMl^ 

l 6 g^SIW/Rl LCJWf] izmttLfz. 
[00 54] iCD«Bfi±^Tm*«i£fc:± 0»*«F« 
U S«KJ:<9r5^S b'DNAiiJBL, K77X5 

777SFpGEM-TOl?3. Okb^DN 

ABfW-tcJiri. S§*^3 o o b p^»ABrfr*«l2ft^ 

[0 0 5 5 ] ( F ) tSBBffr^Sie^J^^S 

( E ) ET»6;ftJfcfiS**tt3 0 0 bp^iilfrt^ 
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(dideoxychain termination 
j£ ) (Sanger, F. et a 1 . , Proc. N 
at. Acad. Sci. USA, 74, 5463, 
1 97 7) fciOSfe^Lfc. f^SII^^DNAS 
»B»ff*5 cfctX-tcoBKT 5 y B»*K^«K0l## 1 

^7'VtV^f y^i^- 77A'^ MJ-233W* 

[0 0 5 6] immM2l ^VbV^xU^A ■ 7 5^ 
AMJ-2334*^)7^f-bft FPft^ie 
i^flsco ? o - y -ffcfc i yf <?) JgffiE^ij ostffi 

(g) ■ -tf— >-3 y 

±IE (A) JfTlf^^VbVS^^U^A ■ 77A"AMJ 
-2 3 38£^f^*DNAj^<J0 9 0 ju 1 £iHKB»*H 
indllK 5 0U (units) 3 7TTC1 

Ubfco lata (E) BtffiftLfc5?f^bfbPn 
y"^— «te?»4hBfW**. SSit*? Random Primer D 
NA Labeling Kit Ver.2 £fflWC. Exo-free Klenow Fr 
agment fttf C a ~ 3 2 P ] dCTPti^ S^tTM V 
b-T^/KAnal. Biochem. , 158, 
307-315 (1986) ] L£l* T-f Vh—T^K 
;^§^3t7 0 n- ^2rffll\ ^ffi [Molecular 
Cloning, Cold Spring Harbo 
r Laboratory Press (1989)] 

[0 0 5 7] -^Mfll. H i ndlll^LfcfccOfcLh 
nyJK±0^4 . 8 kb^ffilC, ±E7n^7 
3&*S» < ' vf 7" U r >f 5 D N A Bf^ffffi* WIS L 

it. 

[0 0 58] (H) ^VbVS^T-U^/, . y^AAMJ 
-2 3 3S^*D N A 7 7 7 'J - ^)« 
±IE (A) JlTl#5t7VbVS^T-)J^^ ■ 77A"AMJ 
-2 3 3tt^MDNA§«^9 0^ 1 ^»P«S 
a u 3 A I 5 u n i t s SrJlJjt. 3 7 °CT 1 OiHSK 

Ah. fMRBWSX h o I T'OTrSL DNA^'J^7^' 
^ y^7i?\£ yh (K 1 enowf ragmen 

t) Jffl^TdTTP (2' -ft^yf $y>5 ' - 
b'J7*X7^M . dCTP (2' -x^^^ 
y>5' -f»j7t^7x^h) T-KBf5iaBt«Afc7 
T-yX?^-AFIXI I (AFIXI I/Xhol 
— partial fill — in treated 

dna -.mmm <*) a»> fcsa^u 5 0mMt 

'JX11I(pH7. 6). lOmMyftXH H 



;K ImM ATP. lOmM MgC12, fci^ 
T4DNAU^— tf 1 u n i t <0#j£#£jfiJnL 
*<^^l4TO«BtC*4) . 1 6°CT1 0B#Ph1BO5£ 

nacoadna^ y^y^ntc 
[0 0 5 9 ] ( I ) ae»m^*DNA^ss'J 

_tiS ( H ) II tfrl L A D N A 7 7 7 U - 7 r - y 

f§ai (2-5xio* P f u ; sMMmimm fc. X 

yx y 17 ■ ^'J P 2 3 9 2^gf Jte MiF^L, 3 

^fc3— 4m 1 <?0Ai#iffi ( 1% tUTr>\ 0. 5% 
P^X^X. 0. 5% NaCU 0. 2% MgS 
0 4 ■ 7H 2 0, 0. 5% m^z) £Mz_, A7°Wh 
(1% hy/hX 0. 5% NaCK 0. 2% 
MgS0 4 ■ 7H 2 0. 1% mX) fc:*ifiU 3 

7 °CT 12 — 16 3#fmtg* LfZ o 

[0 0 6 0 ] I^llK;- bnt;Pn^7 ^;t/^^ 
KKfc54HBWoJaT>f ) -^) ^KSGtaHLfc 

[00 6 1 ] ^f) 0. 5M NaOH, 1. 5M Na 
C 1 

0)0. 5M Tris-HCl (pH7. 5). 1. 
5M NaCK 1 mM EDTA 
J\) 2XSSC (20XSSC;NaCl 175. 3 
g, ^xy»Z^bU^Ar*3Blft 88. 2gS§ 
7j<l LfcjfflB) 

LTDNA^ggLtc 

[0062] fria^^T— f^'b Kny^— tfae^as 
-toi/7^A>f7y^^yHy^fi£ [Mo 

lecular Cloning, Cold Spr 
ing Harbor Laboratory Pre 
s s (1 989) ] fcftoTfroJte. 
[0 0 6 3 ] ^£0*§S. ±iB9^T— bfb Hn^'t- 
-feMfi5i £ »4MRM"t7"n— ^i: LT^W XU ^-f -tf— 
3 7^77-^LDH2 3 3 SrSBRLfco LDH2 
3 336*^7 r^DNAiftajL, »P«Hi ndll 

^^y3y«^tn,I$^4. Skbco 
H i n dUmAfflfr&Trfu— XdrjVmMMmhZi. 9 

[00 64] (J) 5?f-bfth'nyt-eifif 

: _tia ( i ) m^n^titz^tm 

4. 8kb^H i ndlll-DNABT^it-ffltrS^ 

SDNABf^SrTIBOj;^ t75^S PpU 
C 1 1 8 (SSit (1*) itK) ^y^n-^y^'L 
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[0065] _hf 2 L D H 2 3 3fyt>Mlti Viz? 7 — i/D 
NA*^H i n dlllT'-roDaj^tLSDNAifn-i;. ? 

c--y^j'-pUC l l 8 (Siiii (ft) ») 

^MaLtttOSr^U 5 0 mM h U Xlffjg ( P H 
7. 6). 10mMyf*XWfHK 1 mM AT 
P, 1 OmM M g C 1 2 i3 J;t£T 4DNAU ff—M 
luni tcO^BSc^^^JPt 

T"£>& ) . 1 6°CT1 0B#P H lRJE$-t!\ _L|2H i n dll 

[0066] n^tLtzm^mm^m^K mttnv^ 

A}£ [Journal of Molecular B 
i o 1 ogy, Vol. 53, p. 159(197 
0) ] IZ±*) Xyi'J tT • nU JM 1 0 9 (Sffia 

(1*) *ts) *mmmL. rytvyy sows/ 

m 1 £#t?t§lffi [ h UTbV 1 0g, P#JldrX5 g, 
N a C 1 5 gfc iT>'*^ 1 6 g * Ig^jc 1 L 

[0067] zcDmm-kco^m&mzx <ommm 

F*#*IWKS*H i ndlllfci OflJKU /W^U 

7XS HpUC 1 1 8C0*S 3. 4kbC0DNAHfm^ 
JPX. *§^4. 8kb«H i ndlll-DNAUffrj^ 

[0068] ±MTl%t>tvZ:y°7X 5 H p U C 1 
18-LDH233iML,Br5XS KT^WfcJi 
§^x-/x'Jt7- 3'JJM109«e (SffiJS (ft) 
M) ECLDH233J:^L)t. 

[0069] ( k ) mmmnmsz 

±12 ( J ) mvn ^3t5^x-brb ^nyt-*'l 
firf *£tr5SjMft4 . 8kbi?)DNA (HindHI 
-Hi ndlll) it^Tt-OVV-C. ^WfMSfflJJpUC 

1 1 8 (SJSJt (ft) tfcK) ftl^S^mw^l' 

K IPSKi: (dideoxychain termi 
nation^) [Sanger, F. et a 1 . , 
Proc. Natl. Acad. Sci. U. S. 
A. , Vol. 74, P . 5463, ( 1 977) ]t 

[0070] ffi3£ffi5lJgtl5tOife£. &4. 8kb0DN 
A (H i ndlll-H i ndlll) Kf^S. ^(DiMSSBM 

-rs 9 4 5sa*f i ofl6Rs*ts ztwmmLfz. z<d 

-r„ ffi, £tfS»*E#[tf>»t'fc:l4, HflSM2fiO (F) JST- 
ifeg L fc&SSM fcffl a-t & WfflWtS & tlX ^ & <! t # 
HISS frit „ 

[007 1 ] CHjSfttfB ] 7Vh'V^x'J 



A'iMJ-2 3 3u3*7)7?^- r^'h Pn^f— b'ji 

feT ( i dhiifST) <n$m 

(L) MJ-2334*7?f- hfhKayt- ifjt 

HJSM 3 •CHKStut 9 4 5 JgS*f i 0 flbfi $ tih , 7" 
ybAy^'J^A ■ 77A'AMJ-233i*5^f- 
hfth'o yi-—^mi^^—y°y U — t 1 ' 4 y i?"7 y 
-ACOUT, iyi !)t7 ■ 3 U Wfcft-COfggSril 
BW4fc». MDNABf>V2rTie^J; 3 Kp 
KK2 2 3-3 (7T;Wy7ftS) 'vtf:?'? cr-~ y 

[0072] s -$\ ±ia*-ry u — r * y y-A 

<P5WSBt=»JRK»3RS m a I 0«gflfi£3S£ Lit D N A 
BfJi*. Tie(^-rr5-fv-Srffl^TPCR(cJ;0, 
7"yb'VS^T-'J -7 A ■ 77A'iM J - 2 3 3ft«®feft 
DNAMlfc LTtifIL^ 0 IS P CRISTA t^n- ~ 
/W?-pKK223-3 (7r;l7y7ttl) 

* , &«Mmmms m a i -c-w is u yiwt» 

aUfcfcOfcS^U 50mMb^W(pH7. 
6). lOmMyf^XW) — /K 1 mM ATP. 
lOmM MgC 1 2 iJ«fct/T4DNA>;^r— fef lu 

n i t^jaaa-ssani, (#jac»<r)aK*dJwaurcft 

4 ) , 1 6*CT1 0U?HBIKJiE£-tJ\ ±IESm a I ir^i: 
[0073] 

(Be?'J#*5-7 ) TCCCCCGGGA TGAAAGAAAC CGTCGGC 
(IE?'J#-^8) TCCCCCGGGT CAGAAGAACT GCTTCTG 
[0074] »6*Lfca9SRJ6»*fflV\ SMb*;^? 
A££ [Journal of Molecular B 
iology, Vol. 53, p. 159 (197 
0 ) ] l,Z& V) iyi !)t7-3'JJM109 ( SSJt 
(ft) tt»> fcEHBHSBiU ryfyyy 5 0 jug/ 
mlJttf^l[MJ7byi0g, -j-^M^b 
5g,NaCl SgiJir/SIUg^S 
*lLtif] tMftL3t„ 
[00 7 5 ] >l^tfi±iO±Wft&^ffit «fc Offifrtg* 

K22 3-3<7)ft§4. 6kbC0DNAB)T>itJni.s * 
$»1 kb<?DDNABffr5WBGBS*ut. 
[ 0 0 7 6 ] ^tlA>^7°7X5 FtoUT, lkbOjf 

P KK22 3-3±fc:#ft^--6t ac7nt-^-CM 

id h3tfe^^--ry u -r ^ y^'y y-A*i 

KK223-LDH2 3 3fclfrfeUt„ 75XSKpK 
K223-LDH23 3t'Xy x >JbT ■ 3UJM10 
9«*J§W^UT»6ilfcjeingf«**x^x 'J bT 
■ 3iJECtacLDH233t^t)t. 
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[0077] (M) ?^f-hftPnyt- fe*SS« 

±t& ( L ) LAxy x U h7 ■ 3'JECtacL 

DH2 3 3M7>tyD>' 5 0 ,u g/m 1 2r^tfL 
Btgtffi [ h U T h y 1 0 g , B-S:X^X 5g, N a C 

i 5 g ) tcttffiu 3 7°c-ci 5mrsimmi t zmt o 
imhtz. m^ivtztmm^m^m < 3 , ooox 
g. 4°c. 2ottm) Lxmik^mmk. f hj^a- 

V ySSSWffi [ffiJfi : 50mM "J yfgf h U <?AflWK(pH 
7.3)] TiJfc^Lfc. 

[0078] ffiifWIfcO . 5 g (|U) £± 

f e-t U MNffftt 2 m 1 L . *^TT" 

fc. SSB9*l*3K>4Hi (10, OOOXg, 4*C, 3 
0 #13 ) U -hi* fcffllfiBJS k . *f!H k L T , 

xyx y tr ■ ^ v j m i o 9m<nw#38&*mmzm 

[0079] 5 ? r— hft Kn y^— *m^ffl±com 
sit. mmmmmz^x. K7nry«**wfc L^fL 

ffiO£j£fcf# V \ «St N A D H # N A D ♦ £ Rffc § tl 
3 4 0 n mOPK^K^-ft; k Lfc [ L. Ka 

narek and R.L.Hill, J. Biol. Chem.239 , 4202 (196 
4)] . Km&. 5 0mM ^y-7A-Uy®ffi«M(pH7. 
2). lOmM h°;l^t>K. 0. 4mMNADH#ft 
T, 3 7mff-5it. *tf)*fe£, x^iiJbT-3!) 
JMl 0 9*^£>i«3:h>fcffli*SSfc*fU lyx'J 
tT- n'JECt acLDH233K^§tl)tiS 

[0080] ]7?f-hfb Ko^t- *f 

st&fasawji s-a 

M J - 2 3 3 ? f- b ft FDft-^'S 

(N) lfifaW|Kfflt^79XS h-^?-£>ffSS 
_hlB ( E ) m-e'&tzT^X 5 K£2 Oju 1 Co^t . 5 

0 mM Ml -XSg«?8 ( P H 7 . 5 / ImM ^"f-^j- 
XW 1 — // 1 OmM MgC12 1 0 0 mM N 
aC 1 „ IlllSph Ifcilf'Sa 1 I lunit 

ae^ai^wjT*) 3 0 0 b P t p g e m - ? -m 

«#«j3kbC02o<0|lf^-*#^. flt^DNAli 
4>We ne C 1 e an I I ( 7 -r 3 y :?±M ) £ffllA 
T3 0 0b P ifn-^IIIJR&=ffV\ IJiDNA^l 0/* 1 
k, 7n5A7i- r?— —yy*<*9 9— 

P H S G 3 9 6 (SIjh}±SS) UlWSphl, Sa 

1 I^»fttI^L, 5 0mMh'jXlIi( P H7. 
6). 1 OmMyf^I/'f h— IV, ImM ATP, 
lOmM MgC 1 2 &t7'T4 DN AV rf— -tf 1 u n i 



[oo8i] %t,tifzy°?x* vmmtm^* mtuiv 

is *7 Aft (Journal of Molecular 
Biology, 53, 1 59, 1 9 7 0 He J: D xy 
x 'J tT • 3 >J JM 1 0 9 £»Mte#IU 

7*yt°yy y 5 omg£#tf±M& [ hUTh-yi og, 

4-XlxJfXb7^f5g, NaC 1 5gRV9&z 

[0082] zcommtn^wmzigmizi: vrnwm 

SSH. 77^SPpHSG396«I§2. 2kb«D 
NAmmzMz.. «§8300b p<9fltfJfJWBft& 

[0083] (O) 7Vt"VS'?T-iJ>7^ . 77;s'AMJ 

-2 3 3S5^r-iftFo yi—em&^mmfacD 

±IB ( N ) IflT-f#A»iX/t7°5X 5F(±MJ-2 3 3lft 

tt$V^7kX& (Res. Microbiol. .Vol. 14 
4, p. 181-185, 1993) =fc 0 7'V h'VS'^x 'J *7A ■ 75 
AAMJ-2 3 3£^AU ?n7^7i-a-;l 5 
fj. g/m 1 S-^tfS* [K* 2g. (NH 4 ) 2 S0 4 
7g, KH 2 P0 4 0. 5g. K 2 HPO, 0. 5g, M 
gS0 4 -7H 2 0 0. 5g, FeS0 4 -7H 2 0 6 
mg, MnSO r 4-5Hj06mg, h'^fy 2 0 
Owg, f7S> 1 0 0jug„ 4-7M^Xl7^ 
h lg, *fS/l lg,^3-X20g,Jl 
V\ m^l 6 gS:S©7j<l LtW] ClftLt. 
[0084] i<^H6±<^Tmt?BJ£(cJ: 0?E#:1S* 
ig^iD^fefrDNA^rttfiL. SXF&&<.&y 
7S7W7M7' 'J -fe'-yaytj;^ lfefe#:± 

oy7-f^-(Hybond N TV^-v AffiK) 
tC7"n vf^ y^'L. ±iaTl#7 , -c: 3 0 0 b p «7^f- 
1ft Fnyt- t'ai^BffrSrm-T'k Lt7^A 
T9-f V-^K'jm-y h ( 32 P [dCTP] ffiffl) 

(sajtat*) fcio^wtu, f7S'/m^ 

D N A ffl I ^ YJ 5 -y ^ ^fif y v > >f 7" U ^ -tf — 
« ( N ) lMT-»At7^7°5X5 F 2 . 5 kbMWS> 

w&Ttmmfim&x* %tz. z. <n «t -5 c t -r # ^ 5 

^f-lft Ho*t~ lfitt£^«gcJffl*£ 7'Vfc7s-7 
T- 'J ^ A • 7 ESA 1 dh : cat 1 t L 

St. 

[0085] (P) 5?t— 1ft Kaft — \mm<r> 
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±IB (O) TfNBtfc^bWT-ij^A ■ y^AA 
MJ233-Aldh:cat 7 u"? 2±y 

5^g/m 1 £^rt?±glffi mm 2g, (NH 4 ) 
2 S0 4 7g. KH 2 P0 4 0. 5g, K 2 HP0 4 0. 
5g, MgS0 4 ■ 7H 2 0 0. 5 g, F e S 0 4 ■ 7 H 
2 0 6mg, MnSO r 4-5H 2 06mg, 

y 200//g, frsy ioo/ig, ^xbx^ 

lg.^iFSyS lg, 2 
0 g . 25X*\ «Sl6g £Sgg7j< 1 LfcjMH 

u 3octi 5mmnm*)imtotmLti. n^ti 
rzmmmim^m < 3 , oooxg, 4*c. 20^ 

j£ : 50mM U >gg^ b U (pH7. 3) ] L 

[0086] ffi&MifcO ■ 5 g (Sfi») £_h 

letby^A- y ysissws 2 m 1 izmm t . *^Tt 

fc. KBESPHj*58it^«6 ( 1 0 , OOOXg, 4°C, 3 

[0087]7?f-bft Knyt^«Stt^)I 

M^*J«KffV\ «S»NADH#*NAD + ^BM;£iX 
£<Z>*. 34 0nm^«3eSMt LTSKUfe [L.Ka 
narek and R.L.Hill, J. Biol. Chem.239, 4202 (196 
4)] . 50mM #y^A-yylsff«a<pH7. 

2). lOrnM e/I/bVi, 0. 4mMNADHM 
T, 3 7°C^Tfi : o^ 0 -f^ttSt. ^hWxUiW* 
■7?^ MJ2 33-ES»KII§tlJtai« 

ATG AAA GAA ACC GTC GGC 

Met Lys Glu Thr Val Gly 
5 

GTT GGA GTT GCA TAG GCA 

Val Gly Val Ala Tyr Ala 
20 

CAC CTT GCG ATC ATC GAC 

His Leu Ala He He Asp 

35 

ATG GAC TTA AAC CAT GGT 

Met Asp Leu Asn His Gly 
50 

ACC AAG GGC ACC TAC GCT 

Thr Lys Gly Thr Tyr Ala 

65 70 

TGT GCC GGC GCA GCC CAA 

Cys Ala Gly Ala Ala Gin 
85 

GAC AAA AAC GTC AAG ATT 



WbVS^xU^A ■ 7 5A'A MJ233-Aldh: 

cat im^mw$tLtzmmmmi f z$3tf&7?T--h 

ft Huy^— tfSttti. l o^ljaTTft^fco 
[0088] 

[3WH^»ai *lfflgtfODNA*5j:tJ c -t*it*trtW«i 

[0 089] £fz, *S&HJ§C9DNAfi s 5^f^bft 
[0090] 

[IB^iJ*] 

E5U#^: 1 
8B?(?)JI£ : 94 5 

E^J^affl : Genomic DNA 
ft«:MJ233 

CDS 

#ftfiB: 1..945 



AAT AAG ATT GTC CTT ATT GGC GCA GGA GAT 48 

Asn Lys He Val Leu He Gly Ala Gly Asp 

10 15 

TAC GCA CTG ATC AAC CAG GGC ATG GCA GAT 96 

Tyr Ala Leu He Asn Gin Gly Met Ala Asp 

25 30 

ATC GAT GAA AAG AAA CTC GAA GGC AAC GTC 144 

He Asp Glu Lys Lys Leu Glu Gly Asn Val 

40 45 

GTT GTG TGG GCC GAT TCC CGC ACC CGC GTC 192 

Val Val Trp Ala Asp Ser Arg Thr Arg Val 

55 60 

GAC TGC GAG GAC GCA GCC ATG GTT GTC ATT 240 

Asp Cys Glu Asp Ala Ala Met Val Val He 

75 80 

AAG CCA GGC GAA ACT CGC CTC CAG CTG GTG 288 

Lys Pro Gly Glu Thr Arg Leu Gin Leu Val 

90 95 

ATG AAG TCC ATC GTT GGC GAT GTC ATG GCC 336 
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Asp Lys Asn Val Lys He Met Lys Ser lie Val Gly Asp Val Met Ala 

100 105 110 

AGC GGA TTC GAC GGC ATC TTC CTC GTA GCC TCC AAC CCA GTG GAT ATC 384 

Ser Gly Phe Asp Gly He Phe Leu Val Ala Ser Asn Pro Val Asp He 

115 120 125 

CTC ACC TAC GCA GTG TGG AAA TTC TCC GGC CTG GAA TGG AAC CGC GTG 432 

Leu Thr Tyr Ala Val Trp Lys Phe Ser Gly Leu Glu Trp Asn Arg Val 

130 135 140 

ATC GGC TCC GGA ACT GTC CTG GAC TCC GCT AGA TTC CGC TAC ATG CTC 480 

He Gly Ser Gly Thr Val Leu Asp Ser Ala Arg Phe Arg Tyr Met Leu 
145 150 155 160 

GGC GAA CTC TAT GAA GTG GCA CCA AGC TCC GTC CAC GCC TAC ATC ATC 528 

Gly Glu Leu Tyr Glu Val Ala Pro Ser Ser Val His Ala Tyr He He 

165 170 175 

GGC GAA CAC GGC GAC ACT GAA CTT CCA GTC CTG TCC TCC GCG ACC ATC 576 

Gly Glu His Gly Asp Thr Glu Leu Pro Val Leu Ser Ser Ala Thr He 
180 185 190 

GCA GGC GTA TCG CTT AGC CGC ATG CTA GAC AAA GAC CCA GAG CTT GAG 624 

Ala Gly Val Ser Leu Ser Arg Met Leu Asp Lys Asp Pro Glu Leu Glu 

195 200 205 

GGC CGT CTA GAG AAA ATT TTC GAA GAC ACC CGC GAC GCC GCC TAT CAC 672 

Gly Arg Leu Glu Lys He Phe Glu Asp Thr Arg Asp Ala Ala Tyr His 

210 215 220 

ATC ATC GAC GCC AAG GGC TCC ACT TCC TAC GGC ATC GGC ATG GGT CTT 720 

He lie Asp Ala Lys Gly Ser Thr Ser Tyr Gly He Gly Met Gly Leu 
225 230 235 240 

GCT CGC ATC ACC CGC GCA ATC CTA CAA AAC CAA GAC GTT GCA GTC CCA 768 

Ala Arg He Thr Arg Ala He Leu Gin Asn Gin Asp Val Ala Val Pro 

245 250 255 

GTC TCT GCA CTG CTC CAC GGT GAA TAC GGT GAG GAA GAC ATC TAC ATC 816 

Val Ser Ala Leu Leu His Gly Glu Tyr Gly Glu Glu Asp He Tyr He 

260 265 270 

GGC ACC CCA GCA GTA GTA AAC CGC CGA GGC ATC CGC CGC GTT GTC GAA 864 

Gly Thr Pro Ala Val Val Asn Arg Arg Gly He Arg Arg Val Val Glu 

275 280 285 

CTA GAA ATC ACG GAC CAT GAG ATG GAA CGC TTC AAG CAT TCC GCA AAT 912 

Leu Glu He Thr Asp His Glu Met Glu Arg Phe Lys His Ser Ala Asn 

290 295 300 

ACC CTG CGC GAA ATT CAG AAG CAG TTC TTC TGA 945 

Thr Leu Arg Glu He Gin Lys Gin Phe Phe 
305 310 314 

[00 9 1 ] Efl|## : 2 h^P^ : fiifltt 

mncoM^ : 3 1 4 mmcomm = 9>wtt 

mm 

Met Lys Glu Thr Val Gly Asn Lys He Val Leu He Gly Ala Gly Asp 

5 10 15 

Val Gly Val Ala Tyr Ala Tyr Ala Leu He Asn Gin Gly Met Ala Asp 

20 25 30 
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His Leu Ala He lie Asp lie Asp Glu Lys Lys Leu Glu Gly Asn Val 

35 40 45 

Met Asp Leu Asn His Gly Val Val Trp Ala Asp Ser Arg Thr Arg Val 

50 55 60 

Thr Lys Gly Thr Tyr Ala Asp Cys Glu Asp Ala Ala Met Val Val lie 
65 70 75 80 

Cys Ala Gly Ala Ala Gin Lys Pro Gly Glu Thr Arg Leu Gin Leu Val 

85 90 95 

Asp Lys Asn Val Lys He Met Lys Ser He Val Gly Asp Val Met Ala 

100 105 110 

Ser Gly Phe Asp Gly He Phe Leu Val Ala Ser Asn Pro Val Asp He 

115 120 125 

Leu Thr Tyr Ala Val Trp Lys Phe Ser Gly Leu Glu Trp Asn Arg Val 

130 135 140 

He Gly Ser Gly Thr Val Leu Asp Ser Ala Arg Phe Arg Tyr Met Leu 
145 150 155 160 

Gly Glu Leu Tyr Glu Val Ala Pro Ser Ser Val His Ala Tyr lie He 

165 170 175 

Gly Glu His Gly Asp Thr Glu Leu Pro Val Leu Ser Ser Ala Thr He 
180 185 190 

Ala Gly Val Ser Leu Ser Arg Met Leu Asp Lys Asp Pro Glu Leu Glu 

195 200 205 

Gly Arg Leu Glu Lys He Phe Glu Asp Thr Arg Asp Ala Ala Tyr His 

210 215 220 

He lie Asp Ala Lys Gly Ser Thr Ser Tyr Gly He Gly Met Gly Leu 
225 230 235 240 

Ala Arg He Thr Arg Ala He Leu Gin Asn Gin Asp Val Ala Val Pro 

245 250 255 

Val Ser Ala Leu Leu His Gly Glu Tyr Gly Glu Glu Asp He Tyr He 

260 265 270 

Gly Thr Pro Ala Val Val Asn Arg Arg Gly He Arg Arg Val Val Glu 

275 280 285 

Leu Glu He Thr Asp His Glu Met Glu Arg Phe Lys His Ser Ala Asn 

290 295 300 

Thr Leu Arg Glu He Gin Lys Gin Phe Phe 
305 310 314 

[00 92] EjaraH- : 3 EfflrtfflR ■ H 

: 6 wm 

mncOW: 7S/S He Gly Glu His Gly Asp 

mcom : — *« 1 5 

mm^mm ^y°^ k em^s = 1 7 

mn smew. ■. wm 

Gin Lys Pro Gly Glu Thr • — *H 



1 5 btfVJ- 

[0093] m$m^ : 4 mutomm 



mm 
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-£<9fficDffiBH : RJi:AX«G, YteCXIST. NfiA. G. CXfi 

CARAARCCNG GNGARAC 
[00 9 5] ie?iJS-t : 6 
E8l0>£3 : 1 7 

: -*« 

KM^WH : flU^ffi MDNA 
ISM 

TCNCCRTGYT CNCCNAT 
[0096] IE^iJ*^- : 7 
K*|C9«$ : 21 

isocoffi : mi 

mm 

TCCCCCGGGA TGAAAGAAAC CGTCGGC 
[0097] !2M#^- : 8 
mUcDMZ : 21 

sgiaa! : m 

TCCCCCGGGT CAGMGAACT GCTTCTG 



17 

Z<?>m<Dm m : Ri±AXJ±G, Y(iCX«J:T, NfiA, G, CXii 

17 

27 

m<m. : — 

27 
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